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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue éferospace Medicine and Biology, A Continuing Bibliography with
IndexegNASA/SP—1998-701) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coveragéerospace Medicine and Biologyncentrates on the biological, physiotogi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagy
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
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Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1

52  Aerospace Medicine 3
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences 11
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 16
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes

Two indexes are availableoM may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oINASA Thesaurusubject terms and author names.

Subject Term Index ST-1

Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document Avallability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSeChnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980200899Defence Research Establishmentigld, Ralston, Alberta Canada
Background Aerosol Characteristics Measured with a Fluorescence Aerodynamic Particle Sizer: Sensitivity of FLAPS
Performance
Ho, Jim, Defence Research Establishment Suffield, Canada; Spence, Mel, Defence Research Establishment Suffield, Canada
Mar. 1998; 23p; In English
Report No.(s): AD-A342348; DRES-SM-1504; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Fromobservations done with flow cytometitywas found that a single spore in liquid stream could be induced to fluoresce
at 34060 run. In a prototype instrument, similar results were obtained when spore particles in air were excited with a CW UV laser
The current instrument, Fluorescence Aerodynamic Particle Sizer (second generation FLAPS2) measures particle size as well as
intrinsic fluorescence characteristics of individual particles in an aerosol stream. Laser light at UV wavelength igreteto
tially excite aerosol material of a selected size range. The measured fluorescence signals represent intrinsic biological properties
of the particles. by this method, it has been shown that inert paliidesand can be distinguished from biological particles like
sporesand vegetative bacteria. This instrument and its prototype have been demonstrégetitelgidetect and characterize
biologicalaerosols during joint field trial exercises in both 1995 and 1996. Integral with the FLAPS desigrei®sol concentra
tor that provides about 400-500 times normal ambient concentration. This makes it possible to sample at a rate of 3 seconds anc
within this period, about 300-3000 total particles are processed. to function effectively as a biological detector, the instrument
compares background or ambient data to that of an unknown cloud. An ambient aerosol database from diverse localities will
greatlyenhance data analysi® this end, the instrument has been use to collect data on ambient aerosfasantdieographical
sites,for example at DRES, Calgaugway Cornwall and a spot downwind from a cattle feedlot. The results show that FLAPS
candistinguish between cleamnd "dirty” environments with respect to the fraction of fluorescent particles measured in a given
aerosolpopulation.
DTIC
Fluorescence; Ultraviolet Lasers; Aerosols; Size Distribution; Particle Size Distribution; Continuous Wave Lasers; Laser
Applications;Measuring Instruments

19980201286Army Research Inst. of Environmental MedigiMilitary Nutrition and Biochemistry Diy Natick, MA USA
Thermoregulatory, Endurance and Ultrastructural Effects of Acute and Subchonic Pyridostigmine Bromide Adminis-
tration in the Exercising Rat
Matthew,Candace B., Army Research Inst. of Environmental Meditis#y; Bowers, Wilbert D., Jr, Army Research Inst. of
EnvironmentaMedicine, USA,; Sils, Ingrid/., Army Research Inst. of Environmental Medicine, USA; Francesconi, Ralph P
Army Research Inst. of Environmental Medicine, USA; M&98; 25p; In English
Contract(s)/Grant(s): 3M162787A875
Report No.(s): AD-A339025; USARIEM-TR-T981No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
PyridostigmingPY) is the drug currently approved for chemiagént prophylaxis. Previous studies have demonstrated that
acuteadministration or high doses of PY have resulted in thermoregylatatyrance and ultrastructural abnormalities. In this
studytheeffects of acute (AP\YLOO ug/kg, iv) and subchronic PY for 2, 3, and 4 weeks (PY2, PY3, PY4, 20uig/bsmotic
pump)administration on treadmill endurance when measured in rats to determine vangthieluntary muscle weakness occurs
asa result of PY administration. APY rats had reduced endurance time (56+18 min (mears+t&D1)17) compared to saline
controls and increased core temperatures at the start of exercise (Tc, 38.9 + 0 . 20C vs 38.5 + 0. 60C). These decrements wel
arnelioratedvith subchronic administration, and PY2 animals maintained lowéndn SAL2 animals.ypical mitochondrial



lesionsdetected with acute high doses of PY (Img/kg were not observed in any of these specimens. Decrements in endurance anc
thermoregulatiomndultrastructural abnormalities previously seen with acute PY are not evident after subchronic administration
for up to 4 weeks.

DTIC

Temperatug Contol; Thermoegulation;Physical Exetise; Endurance;Abnormalities;Drugs; Bromine Compounds

19980201353Michigan Biotechnology InstLansing, Ml USA
Extreme Biocatalyst Culture Collection for Unique Microorganisms Final Report 27 Aug. 1994 - 31 Dec. 1997
Jain,Mahendra K., Michigan Biotechnology Inst., USA; Zeikus, J. G., Michigan Biotechnology Inst., USA; Dec. 31, 1997; 3p;
In English
Contract(s)/Grant(s): NO00014-94-1-1206
Report No.(s): AD-A339396; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

To develop an Extreme Biocatalyst Culture Collection (EBCC) as a resource center to supply pure, viable and authentic cul
turesof extremophilic Inicroagganisms which are non-conventional, novel, or of extreme nature; to improve various long-term
preservation methods for these types of cultures.
DTIC
MicroorganismsCultural Resoures

19980201391Edgewood Research Development and Engineering Caterdeen Proving Ground, MD USA
Using Sequence Analysis to Identify Cultues Derived flom Airborne Spores
Wick, Charles H., Edgewood Research Development and Engineering, CeS®eryeh, Homer R., Edgewood Research Devel
opment and Engineering CentBISA; Cline, EricaWashingtoriJniv., USA; Edmonds, Robert L., &hington Uniy USA; Jan.
1998;33p; In English
Contract(s)/Grant(s): 10262384A553
Report No.(s): AD-A339362; ERDEC-TR-461; No Copyrightai: CASI; A03, Hardcopy; AO1, Microfiche

The purpose of this project was to evaluate rDNA sequencing in identifying airborne fungal spores. Universal fungal small
subunit(SSU) ribosomal RNA primers were useith the polymerase chain reaction (PCR) to amplify the SSU rRNA gene from
eachisolate forsequencing. Sequences were analyzed through the ribosmal database project to identity the most closely related
known rDNA sequence. Restriction fragment length polymorphisms (RFLPs) were obtained from three cultures to be used to
detect each culture in mixed samples. of the five stock cultures studied, one common fungus could be identified to genus with
some confidence (Mucor). For three cultures, sequence data yielded closest matches that were probably closely related gener
(Penicillium, Aureobasidium, Spongipellis), but the phylogenetic tree lacked the resolution for genus identification, whereas
sequence results from the one culture were more ambiguous. The RFLP analysis could detect the presence of some cultures i
mixed DNA isolates, with varying degrees$ sensitivity Although there are not yet enough published sequences to identity less
common airborne fungi using sequencing of the SSU rDNA gene, our results indicate that the molecular methods evaluated in
this study could have the potential to identity fungal spores from common genera and detect them in mixed environmental samples.
DTIC
RibonucleicAcids; Deoxyribonucleic AcidFungi

19980201767Scripps Research InsDept. of Chemistry and Molecular Biolgdya Jolla, CA USA
Specialization of the DNA-Cleaving Activity of a Goup | Ribozyme Through In Vitr o Evolution
Tsang,Joyce, Scripps Research Inst., USA; Joyce, GeralBcFipps Research Inst., USA; Journal of Molecular Biology; 1996;
ISSN0022-2836; ¥lume 262, pp. 31-42; In English
Contract(s)/Grant(s): NAGw-2881; NIH-AI-30882
Report No.(s): NASA/CR-96-207598; NAS 1.26:207598; Copyright Waived (NASA); Avail: CASI; A03, Hardcopy; A01,
Microfiche

In an earlier study, an in vitro evolution procedure was applied to a large population of variantsetftigniena group
1 ribozyme to obtain individuals with a 10(exp 5)-fold improwadility to cleave a tget single-stranded DNA substrate under
simulatedphysiological conditions. The evolved ribozymes also showed a twofold improvement, comgheeditd-type, in
their ability to cleave a single-stranded RNA substrate. Here, we report continuation of the in vitro evolution process using a new
selectionstrategy to achieve both enhanced DNA and diminished RNA-cleavage a@ivitgtrategy combines a positive selec
tion for DNA cleavage with a negative selection against RNA binding. After 36 "generations” of in vitro evolution, the evolved
populationshowed an approx. 100-fold increase in the ratio of DNA to RNA-cleavage a@inéydirected mutagenesis experi
mentconfirmed the selective advantage of two covarying mutations within the catalytic core of ribozyme thgélredsponsi



ble for this modified behavioiThe population of ribozymes has now umybere a total of 63 successive generations of evolution,
resultingin an average 28 mutations relative to the wild-type that are responsible for the altered phenotype.

Author

Deoxyribonucleic AcidPhysiology;Mutations;Ribonucleic Acids
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19980197473Naval Postgraduate SchpMonterey CA USA
ATB Program and Its Applications to Biodynamic Response Simulation of Underwater Explosion Events
OglesbyDouglas B., Naval Postgraduate School, USA; Shiig.YNaval Postgraduate School, USA; M&98; 203p; In English
ReportNo.(s): AD-A342931; NPS-ME-98-002; No Copyrightyail: CASI; A10, Hardcopy; A03, Microfiche

Theapplication of the Articulatedofal Body Model Program, and the associated Generator of Batdy(GEBOD), VIEW
and IMAGE programs, to the study lsibbdynamic responses of anthropomorphic test devices and humans to excitations resulting
from underwater explosion events is investigatedofarview of each program is presented, and then a single example is fol
lowed through the entire modeling and simulation process. Validation and extension of the model, as well as two- and three-
dimensionalisualization of the predicted body motion, are discussed.
DTIC
BiodynamicsUnderwater ExplosionsSimulation

19980197480Army Aeromedical Research Laort RuckerAL USA
A Review of the Relationships Among Sleep, Sleep Deprivation, and Er&re Final Report
LeDuc,P A., Army Aeromedical Research Lab., USA; Caldwell, J. A, Ahmy Aeromedical Research Lab., USA; Ap998;
32p;In English
Report No.(s): AD-A342896; USAARL-RN-98-25; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

Thisreview looked at some of the problems associated with conducting sleep and exercise studies. The impact of factors such
as age, gender, fitness level of subjects, and duration and intensity of exercise have been examined. In general, the beneficiz
effectsof exercise on sleep are most pronounced if the exercise is aerobic, conductéaténafternoon, and of a moderate dura
tion. Disruptive efects are seen when exercise is too close to bedtime or of extremely long duratiomeg®vds to sleep loss
andperformance, declines physical and motor performance appear to be influenced more by changes in psychological factors
suchas mood and perceived exertion than by changes in physiological factors such as blood pressure and heart rate. Literature
examining the interaction of sleep deprivation/restriction and exercise on cognitive, physiological, and psychological perfor-
mancewas also investigated. In the majority of studies examining faetefof exercise in sleep deprived subjects, exeizise
typically used as a stressdirticles examining th@ositive or alerting éécts of exercise in sleep deprived/restricted subjects are
muchless common.
DTIC
Sleep DeprivationPhysical Exetise; Blood Pessue; Psychological FactorsiHeart Rate;Sleep

19980200898Army Research Inst. of Environmental Medigiidermal and Mountain Medicine DiWatick, MA USA
Fluid Replacement Recommendations for faining in Hot W eather, Aug. 1997 - Apr1998
Latzka,William A., Army Research Inst. of Environmental Medicine, USA; Montain, Scott J., Army Research Inst. of Environ
mental Medicine, USA; Sawka, Michael N., Army Research Inst. of Environmental Medicine, USA98Br 35p; In English
ReportNo.(s): AD-A342352; USARIEM-T98-17; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

CurrentU.S. Army fluid replacement guidelines emphasize fluid replacement duringehtter training to prevent degrada
tion of performance and minimize the risk of heat injluiftle consideration has been giverpmssible over hydration and devel
opmentof water intoxication. Stitient epidemiological evidence is available to demonstrate that there is an increasing incidence
of water intoxication during military training. This technical report presents revised fluid replacement guidelines for use during
hot weather training. It summarizes the development and validation of the fluid replacement guidelines. The end product is an
easyto read table that provides the user with the appropriate hourly work time and fluid insalppéot work during hot weather
training.
DTIC
Dehydration;Hot Weather;Exercise PhysiologyEducation



19980200901London Univ, King's Coll. School of MedicineUK
A Controlled Epidemiological and Clinical Study into the Effect of Gulf War Servicemen andWomen of the UK Armed
Forces Annual Report 1 Jun. 1996 - 31 May 1997
Wessely Simon, London Uniy UK; Jun. 1997; 85p; In English
Report No.(s): AD-A342346; DAMD17-96-1-6185; No Copyright;afl: CASI; A05, Hardcopy; A01, Microfiche

Thisis the 1st annual progress report of a 3 year epidemiological study intéettts efh health of service in the Persian Gulf
War. During the period June 1996 to June 1997, the questionnaire to be used in the study has been devised. A detailed pilot study
hasbeen undertaken, with resulting chanesig made to the questionnaire. The questionnaire is comprehensive, with questions
looking at background factors, theatres of operation, exposures, and health outcomes. In adexiemsive database of litera
ture has been developed, covering papers concerned withféloe @fwar on individuals, plus research pertaining specifically
to the Persian Gulf &t Currently the main body of study is underwayith 12750 questionnaires having been or in the process
of being dispatched to currently serving or ex military personmatifig procedures have been extensively investigated and algo
rithms devised. Problems have been encountered during the year, ut at the level of the Ministry of Defence and the quality of
addressebeing released by the armed forces. Considerable manpower has been taken up ensuring that addresses received wel
in a suitable format for mailing purposes. Political developments have also impinged on the project. HesIGajestgment
announced funds for research into the Gulf War Syndrome”, which resulted ted in our study being held bacldasmedas
desirablethat all UK research proceeds in an integrated fashion.
DTIC
Epidemiology;Signs and Symptomi#/arfare; Persian Gulf;Armed Foces;Clinical Medicine

19980200970Edgewood Research Development and Engineering Céerdeen Proving Ground, MD USA
Heat Stable Enzymes fom Thermophiles Final Report Mar. 1995 - Mar 1997
Williamson, Michael, Edgewood Research Development and Engineering Center, USA; Budwill, Karen, Idaho Univ., USA;
Combia,Joan, J. K. Research, USA, Albert, Fred, J. K. Research, USA; Runnion, Kenneth, J. K. Research, USA; Feb. 1998; 76p;
In English
Contract(s)/Grant(s): DAAM01-95-C-0029
Report No.(s): AD-A342616; ERDEC-CR-252; No Copyrightaik CASI; A05, Hardcopy; A01, Microfiche

Alkaline phosphatase is widely used in the militand civilian sectors. Commercially available enzyme from calf intestine
is the weak link in many applications, breaking down when exposed to elevated temperatures or after being stored for prolonged
periods.An extremely heat stable alkaline phosphatase produced by a thermophilic bacterium had been previously identified. The
major deficiency was a low specific activitiResearch described in this report focused on increasing the specific activity of the
heatstable enzyme. This was successfully accomplished by cltmérglkaline phosphatase gene from the wild type into E. coli.
One40-kd cloned product was purified to near homogeneity by nicfieitgfchromatography of the N-terminal histidine tagged
protein.Purified, cloned alkaline phosphatase exhibited good activity and was thermally stable.
DTIC
High Temperatue; EnzymesThermal StabilityEscherichia;Thermophiles

19980201004Florida Univ, Dept. of Physiological ScienceSainesville, FL USA
Role of Corticosteids in Bone Loss During Space Flightrinal Report
Wronski, Thomas J., Florida UnivUSA; Halloran, Bernard. PCaliforniaUniv., USA; Miller, Scott C., Utah Uniy USA; 1998;
23p;In English
Contract(s)/Grant(s): NCC2-825
Report No.(s): NASA/CR-1998-208220; NAS 1.26:208220; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche

The primary objective of this research project is to test the hypothesis that corticosteroids contribute to the adverse skeletal
effectsof space flight. & achieve this objective, serurorticosteroids, which are known to increase during space flight, must be
maintained at normal physiologic levels in flight rats by a combination of adrenalectomy and corticosteroid supplementation via
implantedhormone pellets. Bone analyses in these animals will then be compé#tedd®f intact flight rats that, based on past
experience, will undergo corticosteroid excess and bone loss during space flight. The results will reveal whether maintaining
serum corticosteroids at physiologic levels in flight rats affects the skeletal abnormalities that normally develop during space
flight. A positive response to this question would indicate that the bone loss and decreased bone formation associated with space
flight are mediated, at least in part, by corticosteroid excess.
Author
Bone DemineralizationCorticostepids; Musculoskeletal Systerprmone Metabolisms



19980201036Geological Surveyidwest Science CenteColumbia, MO USA
Development of Monitors for Assessing Exposerof Military Personnel to Toxic Chemicals 8 Jan. 1997 - 7 Jun. 1998
Petty J. D., Geological SurveWSA; Feb. 1998; 85p; In English
Contract(s)/Grant(s): MIPR-97MM7720
Report No.(s): AD-A342238; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

Theresearch conducted during this reporting period involves five areas: (1) continued development of the SPMD technique
for integrative sampling of hydrophobic chemicals, (2) evaluation of a deployment apparatus for use with SPMD samplers, (3)
continueddevelopment of an integrative sampling approach for toxic metals and initiation of the development of an integrative
samplerfor volatile metals, specifically mercury vap@) initiation of development of an integrative sampling approach for more
hydrophilic chemicals, and (5) evaluation of extracts from standard SPMDs deployed in the field using a variety of bioassay proce
dures to determine the applicability of incorporating the SPMD sampling technique into exposure assessment paradigms. Progress
wasmade in all areas. SPMD sampling rate data for OC pesticides and the priority pofiitantds summarized. Arototype
deploymentapparatus was obtained and the evaluation was positive. An integrative sampler for divalent metals was developed
employinga controlled constant release chelaltatial efforts in developing andhtegrative sampler for hydrophobic chemicals
were promising. Extracts from field deployed SPMDs were successfully incorporated into bioassay procedures. Each area is
addressethdividually.
DTIC
Toxicity; Exposue; ContaminantsBioassayChemicals

19980201193NASA Ames Research Centdfoffett Field, CA USA
Noninvasivelntracranial V olume and Pressue Measuements Using Ultrasound Annual Report 1 Feb. 1997 - 31 Jan. 1998
HargensA. R., NASA Ames Research CentelSA; Mar 1998; 25p; In English
Contract(s)/Grant(s): DAMD17-97-1-7012
Report No.(s): NASA/TM-1998-208353; NAs 1.15:208353; AD-A339344; No Copyrightil: CASI; A03, Hardcopy; A01,
Microfiche

Preventiorof secondary braimjuries following head can be accomplished most easily when intracranial pressure (ICP) is
monitored.However current measuremetgchniques are invasive and thus not practical in the combat environment. The Pulsed
Phase Lock Loop (PPLL) devise, which was developed and patented, uses a unique, noninvasive ultrasonic phase comparisol
method to measure slight changes in cranial volume which occur with changes in ICP. Year one studies involved instrument
improvement@and measurement of altered intracranial distance with altered ICP in fresh cadavera. Our software was improved
to facilitate future studies of normal subjects and trapatgents Our bench studies proved that PPLL output correlated highly
with changes in path length across a model cranium. Cadatwedies demonstrated excellent compact, noninvasive devise for
monitoringchanges in intracranial distance may aid in the early detection of elevatetbt@#asing risk of secondary brain injury
andinfection, and returning head-injured patients to duty
Author
Intracranial Pressue; Cranium;Brain; Injuries; Prevention;Ultrasonics

19980201205Cincinnati Univ, OH USA
FemaleReproductive Effects of Exposue to Jet Fuel at U.S. Air Foce BasesAnnual Report 15 Oct. 1996 - 14 Oct. 1997
LemastersGrace K., Cincinnati Uniy USA; Nov 1997; 66p; In English
Contract(s)/Grant(s): DAMD17-96-2-6015
Report No.(s): AD-A338804; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche

Oneof the prevalent exposures at all Air Force (AF) bases is to jet fatel. donsumption ranks in the billions of gallons.
Jetfuel is composed of aliphatic/aromatic hydrocarbons and traces of metals that have potential &elvisrsa élealth including
menstruadisorders infertility spontaneous abortions, and feté¢es. The mean age of active enlisted female Air Force person
nelis 27.6 This study addresses whether or not women are experieramstrual systems related to their work place from fuel
exposuresThis study evaluates environments and internal dose measurements of jet fuel components during theaolrse of
woman5 usual work activities.
DTIC
Armed Foces (USA)FemalesHealth; Jet Engine Fuels



19980201209Interior Dept. Columbia, MO USA
Development of Physiological and Behavioral Meases of Acute Chemical Neustoxicity, 8 Jan. 1997 - 7 Jan. 1998
Jones, Susan B., Interior Dept., USA,; Little, Edward E., Interior Dept., USA; Feb. 1998; 73p; In English
Contract(s)/Grant(s): MIPR-97MM7721
Report No.(s): AD-A342235; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

U.S. military personnel may be exposed to a wide varietyaténtially toxic chemicals, Examples include deployments in
developingcountries, and combat conditions in a variety of circumstances. The chemicals personnel may epadigutiarly
in combat situations, often are neurotoxicants. Predeployment screening methods such as behavioral and physiological measure
mentscan be used to rapidly assess these potential health hazards. The objectives of this research were to evaluate physiologice
andbehavioral endpoints of neurotoxicity in fish following exposure to selected chemicalsggmepnosphates malathiand
diazinon), and to assess the correlation between physiology and beRasiolts indicated consistent trends between swimming
behaviors (distance and speed swam, rate of turning, and tortuosity odupditgncentrations within and across exposure times.
Similar results occurred with measurement of cholinestaaateity. A trend was observed with muscarinic cholffiereceptor
numberconsistent wittthanges in cholinesterase activhMore importantlythere was a significant correlation between behav
ioral and physiological endpoints for malathion, but not diazinon. These results support sentinel monitoring as a screening method
for neurotoxicity prior to troop deployment. This report summarizes research completed in year one. In the seeondijlear
assesegffects of other chemical classes and mixtures of chemicals.
DTIC
Behavior;Exposue; Organic Phosphorus CompoundsholinesteraseCholinergics

199802013200klahoma Uniy Norman, OK USA
Workshift and Antihistamine Effects on Task Performance Final Report
Gilliland, Kirby, Oklahoma Univ., USA; Schlegel, Robert E., Oklahoma Univ., USA; Nesthus, Thomas E., Civil Aeromedical
Inst.,USA; Dec. 1997; 100p; In English
Contract(s)/Grant(s): DA02-93D-93088
Report No.(s): AD-A340510; DOTAA/AM-97/25; No Copyright; Aail: CASI; A05, Hardcopy; A02, Microfiche

Sixteenmale subjects, well trained on a battery of cognitive performance assessment tasks, participated in a study to Investi
gate the effects on human operator performance of work shift (Day Shift vs. Mid shift), a specific antihistamine drug (4 mg of
ChlorTrimeton(registered)rand chlorpheniraminmaleate), and time on task accompanying three successive drug doses spaced
everyfour hours. Five performance tasksp work sample tasks, and four subjective scales were included in thelstsudy:
mary, chlorpheniramine maleate alone had a strong negative influence on a wide range of task performance and mood measures
Therewas a rather complex relationship between work shift and time on the shift such that performance and mood during the Day
Shift tended to get better and during the Mdft tended to get worse. No evidence was found that chlorpheniramine maleate and
work shift combine to produce a multiplicativeesdt.
DTIC
Circadian RhythmsDperator Performancetiuman PerformanceElectric BatteriesAntihistaminics

19980201328Tripler Army Medical CenterHonolulu, HI USA
Cardiovascular Control of and Responses toasoconstrictor Hormones During Hypoxig 1 Feb. 1995 - 17 Jul. 1997
Claybaugh, John R.ripler Army Medical CentelUSA; Aug. 1997; 13p; In English
Contract(s)/Grant(s): 95MM5571
Report No.(s): AD-A338263; No CopyrightyAil: CASI; A03, Hardcopy; AO01, Microfiche

The purpose of these studies is to determine factéestafg blood pressure (BP) maintenance during hemorrhage and the
consequencesn O2 delivery (O2 del). The scope covers the cardiovascuhggen deliveryand hormonal responses to hemor
rhagewhile breathing hyperoxic, normoxic and hypoxic air mixtures, in conscious goats. Addititmaltgle of the hormonal
responsegarticularly vasopressin Y#) and angiotensin Il, othe cardiovascular and O2 del responses is being investigated.
We have showrhat a controlled hemorrhage at 0.5 ml/kg/min for 30 min conducted in the same goats while exposed to either
11, 21, and 100% FIO2, reduced mean arterial BP by approximately 25, 15, and 5 mmHg respeutivelgd maintenance
of BP during hyperoxia was achieved, in part, by an earlier rise in systemic vascular resistancesarsi@gtion was similar
in all experiments following hemorrhage. Presence of the spleen diffewitthe magnitude of drop in BB2 del, nor hormonal
responseto the hemorrhage during normoxic conditions. Other experiments involved responseésftsionsof AVP during



11 0or 21% FIO2. AP increased the arterial O2 concentration during hypoxéxjgected, but the\P-induced decrease in cardiac
outputprevented an improvement in O2 del. Neither hypoxia nor the ratéRirfusion afected whole body ¥P clearance.
DTIC

CardiovascularSystemHypoxia; Blood Pessue; Deoxidizing;Vasoconstriction

19980201358Jackson (Henry M.) FoundatioRockville, MD USA
Heat Tolerance and Exertional Heat lliness in Female Military Recruits Annual Report 18 Sep. 1996 - 17 Sep. 1997
Wenger C. B., Jackson (Henry M.) Foundation, USA; Oct. 1997; 34p; In English
Contract(s)/Grant(s): DAMD17-95-1-5052
Report No.(s): AD-A342198; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

We studied healthy recruits (controls), and recruits with exertional heat iliness (EHI) Hasiegraining. W copied perti
nentclinical and training records on all identified E€Hses during this reporting period, numbering approximately 100 cases-
fewerthan usual but the 1997 hot season was cooler than usual until mid-August. Unlike past years, when most EHI cases occurred
duringthe first 4 weeks of training, and while running, 40% of EHI cases occurred during a 52-h exercise, the "Crucible” in file
11th (next-to-last) week of training. The Crucible, new this yemaolved no significant running, but includes two 9-mile marches
with pack, withno more than 4 hours sleep a night. In 20 healthy recruits, we measured core tempecate)enith swallowed
telemeteringsensors from 050 1700 hours each day of one Crucible, and collected 7 blood samples at 12-h intervals, starting
theday before. In 80 other recruits in four cohorts, we measuoedelduring middle-distance (2.5 to 4 mile) runs at three stages
of training, and the final march of the Crucible. We also obtained blood samples on enrollment and initial, final, and recovery
samplewith each event, for selected clinical measurements and assessments of immune/inflammatory function.
DTIC
Physical Exerise; FemalesHeat Dlerance;Sicknesses

19980201430Army Aeromedical Research Lalort RuckerAL USA
The Impact of Task Length on Multi-Attribute T ask Battery Performance During Sleep Deprivation
Caldwell, John A., Army Aeromedical Research Lab., USA; Ramspott, Stephanie, Army Aeromedical Research Lab., USA;
GardnerSusan J., Army Aeromedical Research Lab., USA; Jan. 1998; 20p; In Afrikaans
Contract(s)/Grant(s): 30162787A879
Report No.(s): AD-A339399; USAARL-98-10; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Severalffactors dafect the sensitivity to sleep deprivation when taking computerized testsoflthese are task complexity
andduration. Complexity can improve sensitivity by increasing the demands retpuoechplete the task, but it can also decrease
sensitivityby improving the subjec’motivation. The éécts of task duration araore predictable in that longer tests generally
are more susceptible to deprivatiofeefs than shorter ones. The impact of test duration on an interesting, but complex aviation
simulation was examined here. By breaking down data from 30-minute MATB administrations into the first, second, and third
10-minutesof performance, it was shown that tests shdahgn 30 minutes underestimate the impact of sleep loss on performance.
This was especially evident in measures of time-out and tracking errors.
DTIC
Electric BatteriesDeprivation

19980201440Naval Postgraduate SchpMonterey CA USA
Technological and Economic Assessment oélEmedicine: An Example of DOD MEDNET in Region Thee
Buker, Kirk L., Naval Postgraduate School, USA; Sep. 1997; 124p; In English
Report No.(s): AD-A340329; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche
The Department of Defense (DoD) has numerous initiatives undeiwiayprove the health care delivery system within the
military. Telemedicine is one of these initiatives that combine images, videos, sounds, and text to enhance the health-care provid
ers’ ability to diagnosis and trepatients. The Secretary of the Army in October 1994 established, 'The Centetafohdcess’
asa laboratory for healthcare re-engineering in the militainjs thesis is provided ag@source guide to inform those who may
become involved with this complex and chaotic field of telemedicine by providing a review of state-of-the-art technology that
cansupport delivery of telemedicine, and by proposing a cost benefit framework for telemedicine configesigonThe mate
rial for this thesis was primarily researched utilizing Internet web browsing technologies. A review wfSkevice Infrastrue
ture Management Programf@é (TIMPO) project (MEDNET) is outlined as working example of gearegional telemedicine
| telehealth system which was found to be the most revealing in the study of telemedicine.
DTIC
Economic AnalysidDefense Rygram



1998020144 1Texas Univ, San Antonio, TX USA
Survival Models for Predicting Altitude Decompression Sicknesg=inal Report Jan. - Jul. 1996
Kannan, Nandini, @xas Univ, USA; Raychaudhuri, ApaarnagXas Univ, USA; Jan. 1998; 40p; In English
Contract(s)/Grant(s): AF Proj. 7184
Report No.(s): AD-A338089; AL/CF-TR-1997-0030; No Copyright; Avail: Issuing Activity (Defense Technical Information
Center(DTIC)), Hardcopy Microfiche

Survival Analysis methods have been used to model the on8safmpression Sickness (DCS) which occurs routinely as
aresult of high altitude exposure. Both parametric and nonparametric models were developed. These models were used to predic
therisk of DCS for diferent flight profiles. The risk factors that have a significafgatfon the risk of DCS were also identified.
Crossvalidation techniques are provided to examine the goodness of fit of the model. The loglogistic model was modified to incor
poratedata on bubble grades and times.
DTIC
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19980201448Civil Aeromedical Inst.Oklahoma CityOK USA
Index to FAA Office of Aviation Medicine Reports: 1961 though 1997 1961-1997
Collins, W E., Civil Aeromedical Inst., USA; #yda, M. E., Civil Aeromedical Inst., USA; Jan. 1998; 82p; In English
Report No.(s): AD-A339254; DOTAA/AM-98/1; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

An index to Federal ¥iation Administration Ofce of Aviation Medicine Reports (1964-1997) and Civil Aeromedical Insti
tute Reports is presented for those engaged in aviation medicine and related activities. The indebAlistavédition medicine
reportspublished from 1961 through 1997: chronologically (pp. 1-43), alphabetically by authdb(pg), and alphabetically
by subject (pp. 53-75). A foreword illustrates historical aspects of the Civil Aeromedical InsBfitgars of service, describes
theindex’s sections, and explains how to obtain copies of publishiéce@f Aviation Medicine technical reports.
DTIC
Civil Aviation; Aviation Psychology

19980201454Washington Uniy Dept. of Sugery, Seattle, & USA
The Role of Apoptosis in Hypoxie Endothelial Cell Injury Final Report 1 May 1995 - 30 Aprl996
Winn, Robert K., Vdshington Uniy USA; Feb. 24, 1998; 8p; In English
Contract(s)/Grant(s): NO0014-95-1-0784
Report No.(s): AD-A340333; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche
Theobjective of this report is to investigate the regulation of programmed cell death (apoptosis) in hypoxia resistant endothe
lial cells and hypoxia sensitive hepatoma cells.Will examine the cyto- protective role of Bcl-2 homologues in endothuelil.
Likewise,we will examine the ability of ICE and the ICE-like protease CPRR2/A to produce apoptosis.
DTIC
Hypoxia; Protease

19980201522Civil Aeromedical Inst.Southwest Region Medical DjyOklahoma CityOK USA
Bloodborne Pathogens in Aicraft Accident Investigation Final Report
SalazarG. J., Federal iation Administration, USA; DeJohn, C. A., Civil Aeromedical Inst., USA; Hansrote, . RCWil Aero-
medicallnst., USA; Key O. R., Civil Aeromedical Inst., USA; No¥997; 13p; In English
Report No.(s): AD-A340366; DOTAA/AM-97/21; No Copyright; Aail: CASI; A03, Hardcopy; AO1, Microfiche

The Occupational Safety and Health Administration (OSHA) amended 29 CFR Part 1910 in 1991 to include regulations
addressingccupational exposure to bloodborne pathogens (BBP). The feit¢sadll employees who have the potential for eccu
pationalexposure to these pathogefs.accident scene presents significant challenges in terms of implementing a program which
wasprimarily envisioned taffect personnel in "traditional” healthcare delivery facilities; the OSHA requirements now had to
be met in the chaotic, inhospitable, and logisticallfialift environment of an aircraft accident site.
DTIC
MicroorganismsOccupational Disease$athogensHealth; Safety

19980201573Princeton Uniy NJ USA

Physics Utilizing Spin-Polarized Gased-inal Report 1 Oct. 1994 - 30 Sep. 1997
Happer W., Princeton Uniy USA; Sep. 30, 1997; 5p; In English
Contract(s)/Grant(s): F49620-94-1-0466; AF Proj. 2301/DS



Report No.(s): AD-A339190; AFRL-SR-BL-TR-98-0239; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche

Theresearch supported by this grant was focused on applications gitéasezed He-3 and Xe-129 in magnetic resonance
imagingand on the basic physics that makes this possible. During the past few years, magpraicce imaging of human lungs
with laserpolarized He-3 and Xe-129 is being done with increasing frequency at a growing number of sites throughout the world.
Theresulting lung images are of unprecedented resolution and they clearly show pathologies that are more poorly diagnosed, if
at all, by currently available modalities like x-rays or gamma-ray scintillography. A very important consideration in the use of
laser-polarizedHe-3 and Xe-129 is that the nuclear spins of these gases do not relax at the surface of the containghdy which
are pumped or stored. This research has shown that in the case of Xe-129 in cells with polymer wall coatings, much-of the relax
ationis due to unusually long trapping of the Xe-129 atoms at sites surrounded by protons in the polymer
DTIC
Helium Isotopes; Xenon 129; Lasers; Polarization (Charge Separation); Imaging Techniques; Gamma Rays; Magnetic
Resonance

19980201598Civil Aeromedical Inst.Oklahoma CityOK USA
Selection of an Internal Standard for Postmortem Ethanol Analysis
Canfield,D. V., Civil Aeromedical Inst., USA; Smith, M. D., Civil Aeromedical Inst., USA; Adams, H. J., Civil Aeromedical Inst.,
USA; Houston, E. R., Civil Aeromedical Inst., USA; Feb. 1998; 10p; In English
Report No.(s): AD-A339340; DOTAA/AM-98/5; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Onemission of the Civil Aeromedical Institute is to determine the concentrations of alcohol in postmortem specimens related
to aviation accidents. This requires the ability to identify and quantitate a wide range of alcohols that are produced in postmortem
specimensA headspace gas chromatographic procedure utilizing n-propanol as an internal standard had been used in the past
However,n-propanol has been found in postmortem specimens, making n-propanol an unsuitable specimen for an internal stan
dard in the analysis of postmortem specimens. This study evaluated 3 potential replacement internal standards for postmorten
ethanolanalysis. Method: A mixturef alcohols commonly found in postmortem specimens was prepared and tested using head
space gas chromatograp®plutions were prepared using the test mix and the new internal standards. Data were collected on the
resolutionand reproducibility of the proposed new internal standards with the test mix. Postmortem cases collected over the past
8 years were reviewed for the presence of specific volatile compounds. Results: Baseline resolution from the test mix was not
obtainedwith propionaldehyde, whilpropionic acid methyl ester exhibited degradation over tinrtitanol was found to give
baselineresolution from all volatile compounds commonly founéimimortem and postmortem specimens. No t-butanol was
found in 2880 fatal pilots analyzed over the past 8 years for the presence of volatiles. Conclusion: t-butanol is a better internal
standardor the analysis of alcohols in postmortem specimens than propionaldehyde, n-propanol, and propionic acid methyl ester
andis not produced in postmortem specimens.
DTIC
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19980201607JAYCOR, San Diego, CA USA

A Health Hazard Assessment for Blast Overpessue Exposues 26 Feb. 1996 - 25 Oct. 1997

Stuhmiller James H., PACOR, USA; Nov 1997; 27p; In English

Contract(s)/Grant(s): DAMD17-96-C-6007

ReportNo.(s): AD-A338269; No Copyright;\Ail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche
Thisrepot describe the gatus d researh to develg a homechanically-baskhealth hazad assessmetrfor blag over-

pressure.
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19980201608Defence and Civil Inst. of Environmental Medici®mwnsview Ontario Canada

Energy Metabolism in Cold-Stressed Females: Implications for Redictive Modeling Annual Report 1 Oct. 1996 - 3@ct.

1997

Jacobs|ra, Defence and Civil Inst. of Environmental Medicine, Canada; Oct. 1997; 59p; In English

Contract(s)/Grant(s): DAMD17-96-C-6128

ReportNo.(s): AD-A338905; No Copyright;\Ail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche
This document is a progress repattich describes the results from the first of a series of studies carried out to clarify the

extent6f genderrelated diferences in physiological responses to cold stress, and to evaluate the poiphitiations for survival

time in the cold. Specificallythis study was designed to clarify the quantity and qualignefly substrate utilization in shivering



femalesubjects during cold water immersion. Tdigectives were: to determine the magnitude of metabolic heat production dur

ing cold water immersion; to quantify the relative contributions of fat, carbohydrate and protein metabolism to fuelling metabo
lism; to determine if muscle glycogen is a significant energy source during shivering; to manipulate skeletal muscle glycogen
availability and to evaluate the subsequefe@t on metabolic rate and body temperature regulation demldgstress. Female
subjectavere immersed to the neck in 18 deg C water for up t6 90 minutes. Their metabolic rate irioraheatl3 times resting

levels, similar to whatvas reported for males. About 40% of metabolism was fueled by carbohydrate oxidation. Muscle glycogen
wasa significant contributor to metabolism. The protocol was not successful in manipulating glycogen availability
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19980201777Wheeling Coll, National Bchnology Tansfer CenteiWwV USA
BMDO Technologies for Biomedical Applications
Zimmerman, J., Wheeling Coll., USA; Dec. 01, 1997; 95p; In English
ReportNo.(s): AD-A338549; No Copyright;\Ail: Issuing Activity (Defense 8chnical Information Center (DTIC)), Microfiche

In 1996, EMDO and the National Technology Transfer Center/Washington Operations (NTTC/WO) published a special
report intitled 'BMDO Technology Applications in Eiomedicine’.ith' an emphasis on biomedical and biotechnical areas, the
reportdetailed more than 60 technology stories that sprang from BMDO support through the SBIR program, theo§nR
thelS&T program and theA program. This 1997 report again highliglttvances in biomedical applications of BMDO technol
ogy, covering 32 stories in image processing, optical bidpsgr treatments, information storage and networks, and biological
analysesamong other topics.
DTIC
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19980201794Keller Army Community HospitaMest Point, NY USA
A Prospective Evaluation of Stess Fractues/Overuse Injuries in a Population of Vst Point CadetsFinal Report 1 Dec.
1990- 30 Sep. 1993
Wade,Charles E., Keller Army Community Hospital, USAydR, John B., Keller Army Community Hospital, USA; Copléghn
B., Keller Army Community Hospital, USA; Lindbgy Jill S., Keller Army Community Hospital, USA; Gildengoririrginia
L., Keller Army Community Hospital, USA; Jul. 1997; 36p; In English
Contract(s)/Grant(s): MIPR-91MM1502
Report No.(s): AD-A339096; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Theobjective of this study was to examine thieeff of physical training in adolescent males and females on the interrelation
ship of the hypothaliunic-pituitary-gonadal axis, bone mineral density, and incidence of stress fractures. Participants consisted
of male and female Cadets enrolled at the U.S. Military Academy, West Point, NY. Both male and female Cadets had reduced
plasmagonadal steroid levels during an intense period of physical training over the first six months of enroliment at the. Academy
FemaleCadets had a reduction in BMD with six months. Gains in bone mineral density were not noted until the second year in
bothmales and females. In female Cadets who had persistently low estradiol levels, BMD did not increase overlthenstady
with persistently low testosterone concentrations, BMD did not increase and was decreased ¢oroffamesubjects. The inci
denceof stress fractures was 6 percent and dicappear related to hypogonadism or low BMD. Initiation of rigorous physical
trainingresults in a period of hypogonadism and absence of BMD gain in both male and female adolescents. Persigience of
gonadisms associated with attenuated BMD gain in both females and males. The initial incidence of stress fractures is similar
in males and females and does not appear related to gonadal hormone levels or BMD. The undertajing by adolescents of rigorous
physicaltraining, which reduces gonadal steroid levels and BMD gain, does not appear to @esignificant incidence of stress
fracturesirrespective of gender
DTIC
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19980201807Colorado State UnivDept. of Radiological Health Scien¢é®rt Collins, CO USA
Wall Effects Observed in Tissue-Equivalent Poportional Counters
RademacheiSteven E., Colorado State UniMSA; Feb. 13, 1998; 197p; In English
Report No.(s): AD-A339189; 97-041D; No Copyrighizall: CASI; A09, Hardcopy; A03, Microfiche

Tissueequivalent proportional counters (TEPC) have been used to measug dgyusition in simulated volumes of tissue
ranging in diameter from 0.1 to 10 microns. There has been some concern that the wallleBadtte volume of interest could
influenceenegy deposition within the sensitive volume. These 'wdk@sg’ occur because the wall has a density significantly
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greaterthan the cavity gas. Erggrdeposition measurements were made for 1 GeV/nucleon Fe ions in a TEPC simulating 1, 2,
and3 microns diameter spheres of tissue. The detector was nested within a particle spectrometer that provided identification and
flight path of individual particles. Ergy deposition was studied as a function of pathlength through the defggpooximately

25% of the enggy transfer along trajectories through the center of the detector escapes the sensitive volume. The rdsponse of
detectorfor trajectories througthe detectqris always lager than calculations for emgrloss in a homogenous medium. This
enhancemeris greatest for trajectories near ttavity/wall interface. An integration of the response indicates thagetiqrarticle
equilibriumis essentially achieved for a wall thickness of 2.54 mm. Howestémates of LET and qualifgctor are influenced

by these walkffects. Detector response for fragment particles through the detector was found to scale closely to Z2 for ions of
18 <Z changing nuclear interaction occurred in the detector wall was lower than that of the response to particle trajectories not
involved in chage-changing nuclear interactions.
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Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19980201206Army Research Inst. for the Behavioral and Social Scieddesandria, YA USA
Adverse Impact Implications of Selection Instrument Goup Scoe Differences Final Report Mar. 1995 - Jun. 1996
Silva, Jay M., Army Research Inst. for the Behavioral and Social Sciences, USA;99@r 20p; In English
Contract(s)/Grant(s): ARI Proj. 20465803D730
Report No.(s): AD-A338809; ARI-SR-97-05; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

Human resources decision-makers are concerned when mean inter-group score differences on selection measures ar
observed. Moreover, they are not concerned with the magnitude of the differences per Se, but rather with whether those score
differenceswill manifest themselves as adverse impact. An analytical approach was used to estimate for various combinations
of selection ratio and minority applicant group representation. the maximum group score difference that would not violate the
four-fifths’ rule. In addition. applicant pools of specific sizes with no meangnterp scoralifference on the selection measure
wereconsidered t@ompute the conservative likelihood of encountering an adverse impact situation in a specific applicant sample.
Theresults clearly suggest that the identification of adverse impadtsastdtistical substantiation will often occur in small appli
cantpools (i.e. -. 100), even when there is a small-igteup diference on the selection me asure. Fagydasamples (i.e., 500),
theresults suggest that adverse impact will often he indicated when small meagymonteselection measure féifences arpres
ent. It is not clear to what degree the adverse impact found would be statistically substantiated. Research focusing on adverse
impactand its statistical substantiation is needed for specificgntarp diference/applicant pool size combinations to create a
clearerequivalence between intggoup diferences and adverse impact.
DTIC
Systems Engineerinyjanagement Method#janagement Planning

19980201242Krug Life Sciences, IncHouston, TX USA
Visual Scene Effects on the Somatogravic lllusiomnterim Report Apr. - Jul. 1997
LessardCharles S., Krugife Sciences, Inc., USA; Previc, Fred H., Armstrong Lab., USA; Self, Brian, Armstrong Lab., USA;
Beer,Jeremy Systems Research Labs., Inc., USA; Dec. 1997; 27p; In English
Contract(s)/Grant(s): F33615-92-C-0018; AF Proj. 7184
Report No.(s): AD-A342155; AL/CF-TR-1997-0141; No Copyrightai CASI; A03, Hardcopy; A01, Microfiche

The somatogravic illusion is a dangerous illusion that is believed to have causge auarber of mishaps in civiliaand
military aviation over the years. This illusion is usually experienced during forward acceleration, which creates a backward inertial
force that combines with gravity to produce a resultant gravito inertial vector rotated backward from the pilot; hence, the pilot
perceives pitching up of the aircraft. The false climb illusion demonstrates the limitations of the otghitnsdn providing aceu
rateinformation to the brain, when there is iff&tiént visual information to correct the misinformation; hence, the objective of
this research was to determine the relative importance of various visual scene cues in achieving visual dominance over nonvisual
orientational inputs. The three orientational cues that were presented in both isolation and in various combinations were perspec
tive splay texture flow and a horizon line. All of the visual scene cues were designed to depict level figiaface of a pitch
up somatogravic illusioiSGI). It was hypothesized that some visual cues would be nfeotivef than others in reducing the
magnitudeof the perceived somatogravic pitch up illusion when compared to the eyes closed SGI condition. No sigrfiicant dif
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ences were observed between the perceived pitch dhergyes closed and any of the other visual conditions. The results suggest
thatthe scenes may have been too basic, not bright enough, or not as realistic as a bright daytime scene.
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19980201270Battelle Memorial Inst.Columbus, OH USA
Effects of Stress on Judgment and Decision Making-inal Report May - Nov 1991
Hammond, Kenneth R., Battelle Memorial Inst., USA; Doyle, James K., Battelle Memorial Inst., USA; Sep. 1997; 163p; In
English
Contract(s)/Grant(sPAAL03-86-D-0001
Report No.(s): AD-A338724; ARI-RN-97-34; No Copyrightyall: CASI; A08, Hardcopy; A02, Microfiche

This monograph (Part Il) is the second of a planned three-part series. Following Part |, which examines four literatures related
to judgment and decision making (J/DM) under stress, Part Il narrows its focus to a detailed treatment of stress within the J/DM
literature.Six sections are included: (a) an introduction, bridging Parts llafir) a consideration of two principal topics (rational
ity and performance) in the J/DM literature in relation to stress, (c) an examination of current textbooks, anthologies, and reviews,
aswell as booksnd articles in the human factors field, with regard to their treatment of stress and J/DM, (d) a description of current
J/DM theories and models and their potential utility for the study of J/DM under stress, (€) an examination of methodological
issueshearing on research on J/DM under stress, and (f) the outline of a new approach intended to advance theory and method
The general conclusion drawn from the examination of the aforementioned material (including an additional several hundred
articlesnot cited) is the same as that drawn from the work in Part |, narasarch is lacking in coherent theoretical background,
diffusein content, and completely lacking in secure generalizations. If progress is to be maggavidho this topic, critically
importantto the military and other sections of socjetyesolute, comprehensivéaet will have to be made, theoreticaliyjethod
ologically, and empiricallyPart 3 (forthcoming) will consist of an attempt to meet these goals.
DTIC
Decision MakingManagement Plannind?roblem Solving

199802012800hio State Uniy Columbus, OH USA
An Evaluation of Pilot Acceptance of the Personal Minimums faining Program for Risk Management Final Report
Jensen, Richard S., Ohio State Univ., USA; Guilkey, James E., Ohio State Univ., USA; Hunter, David R., Federal Aviation
Administration,USA; Feb. 1998; 22p; In English
Report No.(s): AD-A340338; DOTAA/AM-98/6; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A new general aviation training program entitled, 'Personal Minimumsviatéx Risk Management in PraKe of Deci-
sions’ was field tested in five diverse geographic locataynsindthe USA (Columbus, OH; Long Beach, CA; Anchorage, AL;
Baltimore, MD/Washington, DC; and Chicago, IL) to determine its acceptability to pilot audiences and to obtain feedback for
furtherdevelopment of the intervention. In each case, following the presentation, participanaskeer¢o evaluate the course
andits acceptability to the general aviation commurityalysis of these evaluations revealed that respondents viewed the train
ing program as helpful and intended to use personal minimums as part of their pre flight decision making in the future. Respondent
commentsand feedback from localAA personnel at each of the field sites resulted in progressive modifications to the training
formatand presentation to improve its acceptance and utility throughout the courséeltittest. It is recommended that devel
opmentproceed with video and computer based versions of this training program and that studies of the training impact be con
ducted,possibly in concert with the dissemination of the program throughoutthed&fety seminar program.
DTIC
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19980201296Armstrong Lah.Human Resources DirectoraBrooks AFB, TX USA
Male and Female Causal Models of Pilot Skill Acquisition: A Peliminary Evaluation Interim Report Jan. 1996 - Apr1997
Carretta,Thomas R., Armstrong Lab., USA; Ree, Malcolm J., Armstrong Lab., USA; Sep. 1997; 19p; In English
Contract(s)/Grant(s): AF Proj123
Report No.(s): AD-A339589; AL/HR-TP-1997-0033; No Copyrightai CASI; A03, Hardcopy; A01, Microfiche

Basedon a previous studw causal model of acquisition of pilot job knowledge and flying skills was tested on separate sam
plesof male and female students. Causal model parameters were estimated separately for each sample and, due to the small samp
sizefor females, no between groups statistical tests were conducted. The results are viewed as tentative because of the small sampl
of female students, howevdhe path coditient parameter estimates are still useful. The model showed a direct influence of gen
eral cognitive ability on the acquisitioof job knowledge and an indirect influence on the acquisition of flying skills. The direct
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andindirect influence of cognitive ability on flying skills was a little stronger for females than for males. Addititmalbath
betweerprior job knowledge and flying performance was somewtranger for females than for males. Consistent with previous
findings, the influence of early flying skills on later flying skills was very strong. joraent for a sex separated training syllabus
is supported.

DTIC

Human Performanceylales; Females;Mental PerformancePilot Training

19980201297Armstrong Lah.Cognitive and Performance DiBrooks AFB, TX USA
Cognitive and Psychomotor Abilities: A Further Investigation of Their Relationship Interim Repor{ Feb. - Mar 1996
Carretta, Thomas R., Armstrong Lab., USA; Ree, Malcolm J., Armstrong Lab., USA; Sep. 1997; 21p; In English
Contract(s)/Grant(s): AF Proj123
Report No.(s): AD-A339603; AL/HR-TP-1997-0004; No Copyrightpi&k CASI; A03, Hardcopy; A01, Microfiche

A study was conducted to expand our understanding of the relatidetihipen cognitive and psychomotor abilities. The
testswere administered as might océnipersonnel selection and classification. A pagreat-pencil multiple aptitude battery and
awide-ranging, computdrased psychomotor test battery were administered to 429 malleraalé military recruits. A confir
matory factor analysis yielded the higher order factors of general cognitive ability (g) and psychomotor / technical knowledge
(PM/TK). The PM/TK factor was interpreted as representiagngns (1969) practical factor (k:m) (sedeP\Vernon, Intelligence
andCultural Environmenl.ondon: Methuen). In the joint analysis of these two batteries, g and PM/TK each accounted for about
31%of the common variance. No residualized lower order factor accounted for more than 7%. The higher order PM/TK factor
influenceda broad range of lower order psychomotor factors.
DTIC
Storage BatteriesAbilities; Mental PerformancePsychomotor Performance

19980201365Minnesota Uniy Dept. of Psychologyinneapolis, MN USA
Psychomotor and Peceptual Abilities and Skilled Performance Final Report 15 Feb. 1996 - 14 Dec. 1997
Ackerman, Phillip L., Minnesota UnivUSA,; Dec. 1997; 9p; In English
Contract(s)/Grant(s): F49620-96-1-0065; AF Proj. 2313
Report No.(s): AD-A339294; AFRL-SR-BL-TR-98-0244; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

Theresearchn this project is aimed at three broad approaches to development and assessment of psychomotor and perceptual
speedhbility predictors of skilled performance: Tiest approach takes advantage of computerized touch panel device for assess
ment of a series of psychomotor abilities. The second approach links individual differences in psychomotor abilities with per-
ceptual speed abilities, which have been shown to be important predictors of the acquisition of skilled performance. The third
approach evaluates the new test batteries for predicting individual differences in complex task performance. The program of
researchs proceeding on schedule, in that the touchpanel technology has been acquired, seven new families of psychomotor tests
have been developed and subjected to empirical assessment, and perceptual speed tests have been developed and incorpora
into a lager aptitude ability framework. The new tests show substantial promise in accounting for important sources of perfor
mance variance, and are currently being subjected to validation trials for complex task performance criteria.
DTIC
Procedues; Psychomotor Performancétuman Performance

199802014 11Michigan Univ, Div. of Research Development and Administratidnn Arbor, MI USA
Insights into Working Memory fr om The Perspective of The EPIC Achitecture for Modeling Skilled Perceptual-Motor
and Cognitive Human Performance Interim Report 1 Jan. 1992 - 1 Jan. 1998
Kieras, David E., Michigan Univ., USA; Meydbavid E., Michigan Uniyv USA; Mueller Shane, Michigan UniyUSA; Sey
mour, Travis, Michigan Uniy, USA; Jan. 01, 1998; 44p; In English
Contract(s)/Grant(s): N00014-92-173
ReportNo.(s):AD-A338746; TR-98-ONR-EPIC-10; No Copyrightyail: Issuing Activity (Defense&chnical Information Cen
ter (DTIC)), Microfiche
Computationamodeling of human perceptual-motor and cognitive performance based on a comprehensive detailed informa
tion-processingrchitecture leads to nansights about the components of working memawyillustrate how such insights can
be achieved a precise production system model that uses verbal working memory for performing a serial memory-span task
througha strategic phonological loop has been constructed with the Executive-Process/ Interactive-Control (EPIC) architecture
of Kieras and MeyeiThe model accounts well for empirical results from representative memory-span studies The success of this
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accountstemsfrom five central features of EPIC that may be compared and contrasted with those of other currently popular alter
nativetheoretical frameworks.

DTIC

Information Pocessing (Biology)Mental Performanceyerbal CommunicationMemory

19980201518Michigan Univ, Div. of Research Development and Administratidnn Arbor, MI USA
Concurrent Response Selection in Dualékk Performance: Evidence for Adaptive Executive Contl of Task Scheduling
Interim Report 1 Jan. 1992 - 1 Jul. 1997
Schumacheft. H., Michigan Uniy, USA; LauberE. J., Michigan Uniy USA; Glass, M., Michigan Univ, USA; Zurbriggen,
E. L., Michigan Univ, USA; Gmeind|, L., Michigan UniyUSA; Jul. 01, 1997; 40p; In English
Contract(s)/Grant(s): N0O0014-92-1713
ReportNo.(s): AD-A338747; DRDA-TR-97; ONR-EPIC-09; No Copyrightjaii: Issuing Activity (Defense 8chnical Informa
tion Center (DTIC)), Microfiche

Fourexperiments with the psychological refractory period (PRP) procedure are reported that investigate how people perform
multiple tasks concurrentlyn each experiment, a primary task was paired with a secondary task that had two levels of response-
selectiondifficulty. Experiments 1 and 2 varied response-selectidiculify by manipulating the number of alternative stimulus-
responsgS-R) pairs in the secondary task. In both experiments, fingt ef this factor on secondary-task reaction timds)R
decreasedeliably as the stimulus onset asynchrony (SOA) decreased. Experiments Baaisd 4esponse-selectionfaifilty
by manipulating S-R compatibility for the secondary task. Again, tieetedf this factor on secondary-tasksRlecreased reliably
as SOA decreased, regardless of whether or not the primary and secondary tasks involved the same response modality. Take
togetherthese results raise doulatisout the existence of an immutable structural central bottleneck in response selection. Rather
it appears that response-selection processes for two concurrent tasks may temporally overlap. This outcome is consistent witk
dual-taskperformance models under which people have adaptive executive control of their task-scheduling strategies.
DTIC
ReactionTime; Task ComplexityAdaptive Conwl; Refractory PeriodHuman Performance?erformance Rediction; Cogni-
tive Psychology

19980201554Synegia, Redwood CityCA USA
Computational Models of Human Organization Dynamics Final Report
Dourand, Gregg, Syngia, USA; Fehling, Michael, Syngia, USA; Feb. 28, 1998; 54p; In English
Contract(s)/Grant(s): MDA972-97-C-0001; ARPrderE495
Report No.(s): AD-A339769; COD-4; No Copyrightydil: CASI; A04, Hardcopy; A01, Microfiche
We describe a prototype environment for computational modeling of social systems, ACC@RIBoVgresent the theoketi
cal foundation, Generative Practice Theayd the methodology we hasieveloped, Practice Mapping, to acquire the necessary
informationabout the social system (e.g., agamization), develop its computational realization, validate the models via formal
experimentationand develop implications of the modelse Wave tested our research in several crisis response domains.
DTIC
Mathematical ModelsAsymptotic Poperties

19980201557Louisiana State UnivDept. of MedicineNew Orleans, LA USA
Brain’s Stress Axis: A Possible Rrdictor for the Quality of Mental Performance During Chronic Stress Final Report 1
Sep.1994 - 31 Aug. 1997
Prasad, Chandan, Louisiana State Uni\sA; Aug. 1997; 6p; In English
Contract(s)/Grant(s): F49620-94-1-0446; AF Proj. 3484
Report No.(s): AD-A339177; AFRL-SR-BL-TR-98-0217; No Copyrighiaik CASI; A02, Hardcopy; A01, Microfiche

Briefly, through the research outlined in this proposal we had hoped to achieve following specific goal. to develop a biochemi
cal measure that will predict the quality of mental performance under conditions of acute and chronic stress. to identify such a
predictor,we will examine the relationship between the secretion of adrenal as well as adrenal modulated hormones (dehydroe
piandrosteronesorticosterone, progesterone, pregnenoloneafiogregnenolone) and a variety of behavioral tests for emotional
ity and anxietyand cognition under normal and stress conditions. Duringaiise of this stugyhoweveywe observed that under
stresdree conditions, rats exhibit a wide animal to animal variation in two df¢havioral measures, the Porsolést for despair
andthe Elevated plus maze test for anxiétat we had proposed to use. Therefore, we have decided to characterize the nature
of this variation first and then look for biochemical predictors ifedgit subsets of animals. aif the adrenal hormones consid
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ered,DHE appeared to be very promising. Therefore, the rest of the studies wehg facussed on DHEA and its role in stress
anxiety.

DTIC

Mental PerformanceAdrenal Gland;Hormones;Anxiety

19980201589Defence and Civil Inst. of Environmental Medicii®wnsview Ontario Canada
The Temporal Consistency of the Effects of Structue and Content on Spatial Deductive Reasoning
Dec. 1997; 42p; In English
Report No.(s): AD-A339196; DCIEM-97-R-69; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

Thegeneral aim of this study is to elucidate the temporal consistency ofehts eff the structure and content of aguement
on spatial deductive reasoningeWlill investigate theffects of these factors mainly by comparing the opposing predictions made
by the Formal Rules theory and the Mental Models theory of spatial deductive reasoning. Thirty-seven subjects solved 48 spatial
reasoningroblemswhich varied by their logical structure, that is, by the order of the entities in the premise sets, and their geomet
rical content, that is, by the number of dimensions (2D, 3D), orientations (horizontal, vertical), and directions (righttdatt,
top) specified in the premise sets. For half of the problems, subjects were to deduce the relative location of an object pair (EB)
in two dimensions. For the other half, subjects were to deduce the relative location of abjettigrair (ED) in either one dimen
sion, for the 2D condition, or in three dimensions for the 3D condition. Questions pertaining to each dimension were asked consec
utively thus requiring deductions over time but wittiie bounds of working memore varied the symbolic representation of
the problems according to their symbolic structure using either sentences or diagrams to represent the relations among entities,
andtheir symbolic content using either nouns or images to represent the enttiaddWssed temporal consistency by measuring
the effects ofthe above variables on the responses and the response times obtained for the consecutive questions. Spatial deduc
tionswere reliably easier to make from diagrams than from sentences, thus confirming the Mentatidodgldowever dia
gramsfacilitated spatial reasoning only during the initial stage of the process of deduction.
DTIC
ConsistencyPosition (Location)Spatial ResolutionHuman Performance

19980201750Civil Aeromedical Inst.Office of Aviation Medicing Oklahoma CityOK USA
Automation in General Aviation: Two Studies of Pilot Responses to Autopilot Malfunctiong=inal Report
Beringer, Dennis B., Civil Aeromedical Inst., USA; Harris, Howard C., jr, Civil Aeromedical Inst., USA; Dec. 1997; 26p; In
English
ReportNo.(s): AD-A340243; DOT/RA/AM-97/24; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Study1 examined four automation related malfunctimsaway pitch trim up, roll servo failure, roll sensor failure, pitch
drift up) and subsequent pilot responses. Study 2 examined four additional malfunctions; two more immediately obvious (runaway
pitch trim down, runaway roll servo) and two subtler (failed attitude indicpitwh sensor drift down) than those in Study 1, and
theeffect of an auditory warning. Datallection was performed in the Civil Aeromedical Institst&tlvanced Generahdation
Researctsimulator configured as a Piper Malibu. Results suggest that maladaptive responses to some of these failnres may
asignificant percentage of cases, lead to significant altitude loss, overstresaidi#inee, disorientation of the pilot, or destruc
tion of the aircraft. Percentages of successful recoveries, detection/correction times, and related indices of performance are dis
cussedn the context of malfunction type, flight profile, and auditory alerts.
DTIC
Automatic PilotsAirframes;Attitude IndicatorsGeneral Aiation Aircraft; Servomechanisms

19980201785Naval Health Research Cent8an Diego, CA USA
The Variability of Electr ophysiological and Neuobehavioral Measures of Alertness in V@men and Men Final Report 22
Dec.1995 - 1 Apr1997
Neri, David F, Naval Health Research CentdSA; May 1997; 94p; In English
Contract(s)/Grant(s): MIPR-96MM6651
Report No.(s): AD-A338742; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche
Theroutine requirement of continuous manning in the armed forces means npétapnnel must frequently perform their
jobsfor extended periods, at all hourstbé day and night, often under monotonous conditions. Much research has shown that
suchworking conditions often produce fatigue, decreased alertness, and compromised performance. As various military opera
tions increasingly involve women there is a need to identify and characterize any gender-related differences in the pattern and
dynamicsof alertness and performance decrements caused by night work and sleep loss. This study wiétbsseden and
women show dissimilar patterns of fatigue-related performance decrements. Neurobehavioral and/or electroencephalographic
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(EEG) measures of alertness and performance were collected in 32 women and 24 men during a night of sleep deprivation.
Detailed between-gender comparisons were made of the neurobehavioral measures of low alertness, including patterns of
responseate, accuracyand lapse probabilitysender variability was also explicitly examined in similar neurobehavioral mea

sures previously collected in a series of lengthy sleep deprivation/restriction protocols. Results from both sets of investigations
failed to detect any reliable &fences in cognitive performance and alertness between men and a®mémction of sleep
loss.Although there appear to be some gendiated response style ftifences, the present data do not support distinguishing
betweermen and women in their ability to withstand thizefs of sleep deprivation. The EEG data analysis is ongoing and will
bedescribed in subsequent reports.

DTIC

Electoencephalographylilitary Operations;AlertnessMental Performancef-emalesNeurophysiology

19980201805Federal Aviation AdministratigriVilliam J. Hughes &chnical CenterAtlantic City, NJ USA
Effect of Free Flight Conditions on Contoller Performance, Workload, and Situation Awareness
EndsleyMica R., Federal Wation Administration, USA; Mogford, Richard H., Federafi@&ion Administration, USA; Allen
doerfer,Kenneth R., Federalation Administration, USA; SnydeMichael D., Federal Wiation Administration, USA; Stein,
Earl S., Federal ¥iation Administration, USA; Dec. 1997; 53p; In English
Report No.(s): AD-A340228; DOTAA/CT-TN97/12; No Copyright; #ail: CASI; A04, Hardcopy; A01, Microfiche

Freeflight represents major change in the way that aircraft are handled in the National Airspace System. It has the potential
to significantly increase airspace utilization and, by doing so, improve aircraft throughput. The degree to which these objectives
can be met without compromising aircraft safety will depend on appropriate changes in thiicadotrabl system. This study
providesanevaluation of some of the potentialests of free flight on controllers’ ability to maintain an accurate and complete
pictureof the trafic situation. This picture or mental representation is essential for monitoring and separation functions. The study
revealedhat, using current technolgggome aspects of free flight may adversely influence the situation awareness and perfor
mance of controllers. The results provide information on some possible consequences of free flight that should be explored in
futureresearch.
DTIC
Workloads (Psychophysiologyilational Airspace Systerfiree Flight;Flight Control; Flight Conditions;Aircraft Safety

54
MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering, biotechnology,; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19980197299NASA Johnson Space Centklouston, TX USA
Multimodal Perception and Multicriterion Contr ol of Nested Systems, 2, Constraintsn Crew Members During Space
Vehicle Abort, Entry, and Landing
Riccio, Gary E., Nascent Technologies Ltd., USA; McDonald, P. Vernon, Wyle Labs., Inc., USA; Irvin, Gregg E., Nascent
Technologied td., USA; Bloombey, Jacob J., NASA Johnson Space Ceh&A; Apr. 1998; 40p; In English
Report No.(s): NASA-TP-1998-3703; NAS 1.60:3703; S-835; No Copyrightil ACASI; A03, Hardcopy; A01, Microfiche

This report reviews the operational demands made of a Shuttle pilot or commander within the context of a proven empirical
methodology for describing human sensorimotor performance and whole-body coordination in mechanically and perceptually
complexenvironments. The conclusions of this review pertain to a) methods for improving our understanding of the psychophys
ics and biomechanics of visual/manual control areble-body coordination in space vehicle cockpits; b) the application of scien
tific knowledge about human perception and performance in dynamic inertial conditions to the development of technology,
proceduresand trainingor personnel in space vehicle cockpits; ¢) recommendations for mitigation of safety and reliability con
cerns about human performance in space vehicle cockpits; and d) in-flight evaluation of flight crew performance during nominal
andoff-nominal launch and reentry scenarios.
Author (revised)
Visual Contol; Human PerformanceBiodynamicsCockpits;Flight Crews
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19980197474Army Aeromedical Research LaBort RuckerAL USA
Optical and Biodynamic Evaluation of the Helmet Integrated Display Sight System (HIDSS) for the RAH-66 Comanche
Developmentand Validation Program Phase Final Report
Harding,T. H., Army Aeromedical Researtlab., USA; BeasleyH. H., Army Aeromedical Research Lab., USA; Martin, J. S.,
Army Aeromedical Researdtab., USA; Rash, C. E., Army Aeromedical Research Lab., USA; McLeaR, \Wrmy Aeromedi
cal Research Lab., USA; Mat998; 42p; In English
Contract(s)/Grant(s): 30162787A879
Report No.(s): AD-A342921; USAARL-RN-98-22; No Copyrighyzall: CASI; A03, Hardcopy; AO1, Microfiche

The Development andalidation phase Helmet Integrated Display Sight System (HIDSS) for the RAH-6E Comanche was
evaluatedThe HIDSS consists of an integrated helmdiglmet-mounted display consisting of a right and a left multifunction
display,a helmet tracking system, a boresight reticle unit, and the associated eleclitomiegaluation consisted of biodynamic,
optical,and visual performance measures. Measurements show that the HIDSS fails to provide acceptable weight and center of
mass performance. At a value of 2.62 kg, the head supported weight exceeds the maximum allowable value. Image quality was
acceptablexcept for the areas of contrast ratio (shades of gray), luminance unif@mnaitsnodulation transfer function. Addi
tional human factors engineering concerns surfaced durirgytiigation.These included restrictions on pilot head movements
due to cathode ray tube size and location, extraneous reflections, single visor configuration, and interpupillary distance extreme
adjustmenteffect on monocular operation.
DTIC
BiodynamicsHelmet Mounted Display$ielmets;Visual Peception;Modulation Tansfer Functionjmage Resolution

19980197475Army Aeromedical Research Laort RuckerAL USA

Ground Troop Helmet Electionic Cable Safety Design Issue&inal Report

McEntire, B. J., Army Aeromedical Research Lab., USA;.ABB8; 13p; In English

Report No.(s): AD-A342918; USARRL-RN-98-24; No Copyrightiall: CASI; A03, Hardcopy; A01, Microfiche
Severaldevelopment ébrts are ongoing to integrate electronic devices onto ground soldier helmets which improve tactical

advantagesveradversarial forces. These devices often receive electrical signals and power from remote components located on

thesoldier While technology is progressing to develop wireless systems to transfer these signals, basic wire technology appears

to be the most secure and reliable at this time. These interface cables are bedtvezed the helmet and torso. These tethered

cables introduce new injury risks to combat soldiers which must be addressed during system design. The injury risk is derived

from the possibility of catching or snagging the interface c&é¢h cable ends are secured, one to the electronic device mounted

on the wearer 5 head or helmet, and the other to some location on théstddser. A snag of the interface cable wonlrloduce

loadsto the wearés head and torso which could be transferred to the neck structure. Even with a breakaway cibispotor

siblefor the connector body to be caught and apply injury producing loads to the.Wearbkely injury loads are those applied

to the head and neck structure. Human head and neck tolerance to external loadings are reviewed to establish guidelines fo

improvedsafety design. Consideration is given to the various loading conditions and injury mechanisms.

DTIC

Electronic EquipmentHelmets;Systems Engineerin@ombat

19980200833NASA Marshall Space Flight Centétuntsville, AL USA

NASA Technology Benefits Orthotics Final Report

Myers, Neill, NASA Marshall Space Flight Center, USBfiadoan, Michael, NASA Marshall Space Flight Cetd&A; Apr.

14,1998; 7p; In English

Contract(s)/Grant(s): FOP 251-30-01

Report No.(s): NASA/CR-1998-208281; NAS 1.26:208281; No CopyrighajlACASI; A02, Hardcopy; A01, Microfiche
Engineersaat NASAs Marshall Space Flight Center (MSFC) in Huntsville, Alabama have designed a knee brace to aid in the

rehabilitationof medical patients. The device, called the Selectively Lockable Knee Brace, was designed for knee injury and stroke

patientsbut may potentially serve in many more patient applications. Individuals with sports related injuries, spinal cord injuries

andbirth defects, such as spina bifida, may also benefit from the device. The Selectively Lockable Knee Brace is designed to pro

vide secure support to the patient when weight is applied to the leg; however; when the leg is not suygighinthe device

allowsfree motion of the knee joint. Braces currently on the market lock the knee in a rigid, straight or bent position, or by manually

pulling a pin, allow continuous free joint motion.

Derived from text

Design AnalysisSupportsKnee (Anatomy)Qrthopedics
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19980200926Washington Uniy Human Interfacedchnology Lah.Seattle, W USA
Communicating Situation Awareness in Wtual Envir onments Final Report 15 May 1993 - 31 Sep. 1997
Wells, Maxwell J., Vdshington Uniy USA; Apr 1998; 47p; In English
Contract(s)/Grant(s): F49620-93-1-0339; AF Proj. 3484
Report No.(s): AD-A342567; AFRL-SR-BL-TR-98-0395; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

This report documents the work conducted by the HIT Lab during a four year project titted Communicating Sitvaten A
nessin Virtual Environments. The project was funded under the MURI (Multi-disciplinary University Research Initiative), and
was intended as spin up funding to allow the Lab to achieve critical mass and momentum. As such, the goals of both the fund
providers and fund recipients were successfully achieved. Over the course of the project over 30 experiments were conducted
resultingin 76 publications. Support was provided &mproximately 20 students, resulting in 9 theses and dissertations. A multi-
disciplinaryworkshop was conducted, and there were active collaborations between researchers in this lab, with other labs, with
governmentgencies andith commercial companies. The benefits of this collaboration are beginning toftadte Bie focus
of the research ffrt was tightened during the last year of the project to address five key areas. The results from experiments inves
tigating four of these five areas are presented in this report, along with a cumulative list of all of the publications.
DTIC
Human Factors Engineeringilight Simulators;Virtual Reality; Envionment Simulation

19980200953Armstrong Lah.Crew Systems Directorgté/fright-Patterson AFB, OH USA

Design of a Whdblast Data Acquisition System Interim Report 1 Mar. - 25 Jul. 1997

Crothers, Brian J., Armstrong Lab., USA; Jul. 1997; 20p; In English

Contract(s)/Grant(s): AF Proj. 3257

Report No.(s): AD-A343061; AL/CF-TR-1997-0186; No Copyrightatk CASI; A03, Hardcopy; A01, Microfiche
Classifyinghelmetssafe to fly is of major importance to the USAF and DoD in general. Helmets are put through numerous

rigorous tests before the design is rated flight woi@ne such test is the windblast. This test is designed to simulate the wind’

forcesand speeds the pilot and helmet will be subject to upon ejecting from a crippled aircraft. Data is collected pertaining to the

helmetshift on the head, lift and drag forces experienced by the helmetsarghittion to them. The Data Acquisition System

(DAS), designed and built by AL/CFB utilizing fethe-shelf hardware and software, was used to collect this data. It replaced an

oldersystem in which data collected was subject to as much as 30 pefsetst of peak values, was susceptible to noise corrup

tion and was subject to a secondary review costing additional time and.riibiggeport contains detailed information on the

design and function of the hardware and software components of the DAS and also a detailed explanation of how the hardware

andsoftware processes were validated.

DTIC

Data Acquisition\Wind \&locity; Blast Loads;Performance @sts;Helmets;Design Analysis

19980201062Core-M, Inc, West Newton, MA USA
Adaptation of Core-M’s Electronic Sensory Platform for Monitoring and Control of Physiological and Non-Physiological
DevicesEmployed on the Life Support for Trauma and Transport Annual Report 28 Oct. 1996 - 27 Oct. 1997
Guler, Faith, Core-M, Inc., USA; Mad998; 7p; In English
Contract(s)/Grant(s): DAMD17-97-C-7004
Report No.(s): AD-A342991; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

Core-Mhas undertaken to design, develop and produce proof of concept wioctetsrol and data acquisition system for
the LSTA sled. The architectufer such a system is based on Core-Mhique modular electronic units that are individually
programmabldor any desired application. Each modhés its own memory bigr area to assure real time acquisition and-proc
essingof the data collected. The units communicate with each other through 12C protocol, which requires only two wires. This
unigueapproach makes it possible to realize low weight, low pogsesy tQ implement system for LSIT sled project.
DTIC
Data PiocessingData Acquisition;Life Support SystemBjonitors; Memory (Computers)

19980201103Mayo Clinig RochesterMN USA

Development of an LSAT Ventilator Final Report 28 Sep. 1994 - 30 No¥997

Warner David O., Mayo Clinic, USA; Dec. 1997; 46p; In English

Contract(s)/Grant(s): DAMD17-95-2-5021

Report No.(s): AD-A342957; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
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There is a critical need for a small, portable device to provide ventilatory support to critically-ill battlefield casualties. No
prior device is available which can operate independently of compressed gas sources and liffdhpguepose of this project
wasto develop a prototype ventilator suitable for incorporation into the Life Suppontsfoma and flansport (LSAT) project.
Thescope of this work has continued to evolve throughout the project period, as documented in the interim project reports. Origi
nally, it was conceived to be essentially a feasibility stiitiywever early in theproject period it became apparent that WRAIR
desiredan actual pre- production prototype for incorporation into a prototypA&T8iit. to meet this goal, we modified the origi
nal grant (see attached letter to Dr. Satava explaining this modification, Attachment 1), including a subcontractor (Omni-Tech
Medical, Inc.) recommended by WRAIR to actually fabricate the device. As part of the process, initial units were delivered to
NorthropGrumman and incorporated into an initial prototype.
DTIC
\entilation Fans;Product Developmen®rototypes;Fabrication

19980201107Army Aeromedical Research Lalfort RuckerAL USA
Effects of Seat Stoke Distance on the Allowable Mass of Head Supported Devicésnal Report
MobasherAmir A., UES, Inc., USA; Brozoski, Frederick, TUES, Inc., USA; McEntire, B. J., Army Aeromedical Research Lab.,
USA; Alem, Nabih M., Army Aeromedical Research Lab., USA; A®98; 16p; In English
Contract(s)/Grant(s): DA Proj. 301-62787-A-878
Report No.(s): AD-A342941; USAARL-98-26; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Theeffects of stroking distance of eggrattenuating helicopter seat on head supported device (HSD) masses were investi
gated in various helicopter crash scenarios. The Articulaitad Body (A'B) model was used to simulate the helicopter ilot’
biodynamicresponseo five different crash pulses. Parameters of the simulations included two allowable seat stroking distances
(2.5 and 25 cm) and four HSD masses (0.45, 1.4, 2.7, and 4.1 kg). The simulations were performed with the mid-sized Hybrid
[l manikin as the occupant model, and#D center of mass (CM) coincident with the CM of the Hybrid Il head. Moments
andforces produced by thelB simulations at the head/neck interface (occipital condyles) were assessed against injury thresholds
to determine the risk of neck injurficceptable head supported masses were established thlea §iven impact conditions. The
reportconcludes that acceptable HSD mass was highly dependant astrekatdistance and impact conditions, which include
crashpulse magnitudejirection and shape. For a Hybrid Ill dumnincreased available seat strokes resulted in lower loads trans
mittedto the head/neck interface, thereby allowingéatHSD masses to be worn.
DTIC
Human Factors Engineeringielicopters;Accidents;Seats;]njuries; Biodynamics

19980201108British Columbia Research CoundifancouverBritish Columbia Canada
Development of a Standard for the Health Hazard Assessment of Mechanical Shock and Repeated Impact in Army
Vehicles: Summary of Phases 1-5inal Report
Cameronparbara, British Columbia Research Council, Canada; Morrison, JBnitesh) Columbia Research Council, Canada;
Robinson Daniel, British Columbia Research Council, Canada; Roddang&ebritish Columbia Research Council, Canada;
Springer,Marguerite, British Columbia Research Council, Canada; 2¢88; 201p; In English
Contract(s)/Grant(s): DAMD17-91-C115; DA Proj. 301-62787-A-878
Report No.(s): AD-A342933; USAARL-CR-98-02; No Copyrightjal: CASI; A10, Hardcopy; A03, Microfiche

This study was designed and conducted in five phases between July 1991 and July 1997. The primary objective was to develop
adose-dfect model to predict, and ultimately minimize, the risk of injury to a soldiem exposed to the repeated shock environ
ment of tactical ground vehicles (TGVs). Phase 1 reviewed over 1,200 relevant scientific, medical, and military papers. Phase
2 analyzed and characterized the vibration and shock environment of Army TGVs. Based on Phase 2, motion simulations were
developedor the experimental phases. Phase 3, a pilot stletgrmined the most sensitive human resporesgsures to mechani
cal shock and repeated impact. Phase 4 identified important félbtonsechanical, physiological, biochemical, and subjective
responses to motion exposure) to include in the development of a health hazard assessment model. In Phaska&aachealth
assessmemhethod was developed for mechanical shock and repeated impact in Army vehicles. A series of models were devel
opedand programmed into a graphical user interface to simplify the application the health hazard asses$eietd measured
seataccelerations.dgetherthese models predict the risk of injury based on fatigue failure theory
DTIC
Mechanical Shock; Physiological Responses; Human Reactions; Biodynamics; Hazards; Injuries; Pilots (Personnel); Human
FactorsEngineering
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19980201212NASA Marshall Space Flight Centétuntsville, AL USA
Performance Testing of a Tace Contaminant Control Subassembly for the International Space Station
Perry,J. L., NASA Marshall Space Flight CentelSA; Curtis, R. E., Boeing Defense and Space Group, USA; Alexandte, K.
Boeing Defense and Space Group, USA; Ruggiero, L. L., Boeing Defense and Space Group, USA; Shtessel, N., Boeing Defense
andSpace Group, USA; 199814; In English; 28th; International Conference on Environme3yatems, 13-16 Jul. 1998, Dan
vers,MA, USA
ReportNo.(s): NASA/TM-97-208262; NAS 1.15:208262; AIAA Pag&-1621; Copyright \Aived (NASA); Avail: CASI; A03,
Hardcopy;A01, Microfiche

As part of the International Space Station (ISS) Trace Contaminant Control Subassembly (TCCS) development, a perfor-
mancetest has been conducted to provide reference data for flight verification analyses. Thisdasised the U.S. Habitation
Module (U.S. Hab) TCCS as the test article, was designed to add to the existing database on TCCS performance. Included in this
database are results obtained during ISS development testing; testing of functionally similar TCCS prototype units; and bench
scaletesting of activatedharcoal, oxidation catalyst, and granular lithium hydroxide (LiOH). The present database has served
asthe basis for the development and validation of a computerized TCCS process simulation moaeld@lrserves as the pri
mary means fowverifying the ISS TCCS performance. In order to mitigate risk associated with this verification approach, the U.S.
Hab TCCS performance test provides an additional set of data which serve to anchor both the process prede zsig-ob
taineddevelopment test data to flighardware performance. The following discussion provides relevant background followed
by a summary of the test hardware, objectives, requirenadacilities. Facility and test article performance during the test
is summarized, test results are presented, and the E@&$ormance relative to past test experience is discussed. Performance
predictions made with the TCCS process model are compared with the U.S. Hab TCCS test results to demonstrate its validation.
Author
Performancelests;Subassemblie§race Contaminantd)ata Acquisition;Data Bases

19980201293Army Aeromedical Research Lalort RuckerAL USA
The Effect of Exposule to the AH -64 Combat Mission Flight Simulator On Postural Equilibrium Final Report
Braithwaite,Malcolm G., Army Aeromedical Research Lab., USA; Manning, Julius C., Army Aeromedical Research Lab., USA,;
Groh,Shannon L., Army Aeromedical Research Lab., USA; Jan. 1998; 23p; In English
Contract(s)/Grant(s): 3M162787A879
Report No.(s): AD-A339573; USAARL-98-15; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Simulatorsickness syndrome is a form of motion sickness that may occur during the simulator training exercise, immediately
after, or sometime later. It may be induced by either physical or visual motion, and symptoms include: nausea, disorientation,
ataxia,dizziness, visual problemeadache, depression, and sweating. An important operational problem associated with simula
tor sickness is the extent to which an individual aviator is incapacitated. This will determine how long after simulator exposure
theaviator needs to bgrounded. Previous researchers have measured postural equilibrium with standing and walking tests, but
thereare limitations associated with these tests. A modern mefhajective measurement is the Neurocom Pro Balance Master
The purpose of this assessment was to determine finet ef exposure to the AH-64 Combat Mission Simulator (CMS) or pos
tural equilibrium. Six instructor pilots}2 male student pilots, and 3 female student pilots were tested. The results clearly suggested
thatstudent training in the AH-E4 CMS in its present configuration has an insignifitect @h postural equilibrium. A 2-hour
periodof "grounding” between traininin the flight simulator and actual flight is probably adequate. Further assessments should
be conducted in field locations.
DTIC
Flight Training; Signs and Symptomislight Simulators;Motion Sickness

19980201427South Carolina Uniy Columbia, SC USA
Effect of an Airplane Cabin Water Spray System on Human Thermal Behavior: A Theoretical Study Using a 25-Node
Model of Thermoregulation
Wolf, Matthew B., South Carolina UnjWUSA; GarnerRobert B South Carolina UniyUSA; Feb. 1998; 22p; In English
Report No.(s): AD-A339365; DOTAA/AM-98/4; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This study was conducted to assess tfiecebf an aircraft cabin water spray system on thermoregulatory responses of passen
gersafter being wetted by the spray system. A mathematical model was developed that could adequately describe experimentally
determinedransient changes in metabolic rate (MR), and core and skin temperatures of human beings exposechtoexater
sionconditions (0 to 280C). The model was the basic 25-node description of Stolwijk and Hardy as modified to apply to a male
with medium fat content. The MRcrease induced by shivering was described by 3 components sensitive to 1) time-rate of change
of skin temperature, 2) the product of changes in skin and head-core temperatures and 3) the product of skin temperature chang
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and the time-rate of change of head-core temperature. The model was also able to closely predict the changes in MR and skir
temperaturemduced by exposutte cold air Howevey the predictions of rectal temperature changes were in the opposite direc

tion to the experimental data for this case. The model was modified to describfetteaEpraying individuals with water on

their heads, arms artdrsos to simulate the action of a cabin water spray system activated by a fire in an airplane. The model pre
dicted that an individual, after being sprayed and exiting into a cold and windy environment, would encounter only a minor
increasen thermal stress compared to the dry state.cdhclude that mathematiaiulation is an ééctive method of predicting
thermalbehavior of humans under a variety of cold conditions.

DTIC

Temperatug Contol; Aircraft CompartmentsThermoregulation

19980201431Armstrong Lah.Crew Systems Directorgté/fright-Patterson AFB, OH USA
EValuation of A Proposed B-2 Seat Cushion by + Gz Impacinterim Report
Perry Chris E., Armstrong Lab., USA; Feb. 1997; 121p; In English
Contract(s)/Grant(s): AF Proj. 7184
Report No.(s): AD-A339408; AL/CF-TR-1997-02; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

Optimal seat comfort is required for aircrew operational effectiveness in all USAF aircraft. Extended missions in ejection
seataircraft must balance comfort with the cush#influence on the risk of vertebral fracture during ejection. McDonnell Doug
lasand Northrop Grumman recently designed a proposed seat cushion for the ACES 2 ejection seat in the B-2 aircraft to improve
sitting comfort. The Escape and Impact Protection Branch was requested by the San Antonio Air Logistics Center to evaluate
potentialspinal injuryrisk with the proposed cushion. A series of vertical impact tests were conducted with volunteer human sub
jectsto compare the impact responsehe proposed cushion to a 'no cushion’ impact condition, and to the existing B-2 ACES
2 seat cushion. All tests were conducted on the Armstrong Labogateryical Deceleratio dwer using a +Gz peek impact of
100.Test results indicate that the human impact responseiveithroposed B-2 ACES 2 seat cushion is not significantigreifit
from the response with no seat cushion or with the current B-2 ACES 2 seat cushion. This indicates that the current risk of spinal
injury would not increase with the proposed cushion within the limits evaluated.
DTIC
Ejection SeatsB-2 Aircraft

19980201800Army Aeromedical Research Lalort RuckerAL USA
Visor Use Among U.S. Army Rotary-Wnhg Aviators Final Report
Rash,Clarence E., Army Aeromedical Research Lab., USA; Mora, John C., Army Aeromedical Research Lab., USA; Ledford,
Melissa H., Army Aeromedical Research Lab., USA; Reynolds, Barbara S., Army Aeromedical Research Lab., USA; Ivey,
Rebeccd., Army Aeromedical Research Lab., USA; Jan. 1998; 73p; In English
Contract(s)/Grant(s): 30162787A879
Report No.(s): AD-A340128; USAARL-98-16; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche

Visors areoptical devices that provide a level of comfort and protection from dust, wind, sun glare and patrticle fragments
and,in the case of a crash, from tree branches, rocks, debris and aircraft structural parts. This repothpressiits of a survey
whoseobjective was to documewisor usage, and identify problems associated with optical guatitymaintenance in Army
rotarywing aviation. The survey was distributed to U.S. Army aviators and crewmen at Fort ldrast, Fort RuckeAlabama;
Fort Campbell, Kentucky; and Fort Bragg, North Carolina. The survey identifegdyuidelines for visor use need to be estab
lished.Minor problems with haze, distortion, luminous transmittance, and prismatic deviation were also identified. Other prob
lemsinclude’ mechanical diculties, e.g., visors sticking and coming thck, inadequate custom trimming for IHADSS visors,
andANVIS incompatibility Data support that dual visor design results in higher percentage of visor use.
DTIC
Optical EquipmentMsors; SurveysCrashes;Protection;Aircraft Structues

19980201803Arizona State Uniy Dept. of Civil EngineeringTempe, AZ USA
DiagnosticTools for the Monitoring and Organization of In-Situ Air Sparging Systems Final Report Sep. 1996 - Dec. 1997
Amerson,llla L., Arizona State Uniyv USA; Feb. 1998; 247p; In English
Contract(s)/Grant(s): F08637-95-C-6043
Report No.(s): AD-A340166; AFRL-ML-T¥R-1998-4507; No Copyright;vail: CASI; All, Hardcopy; A03, Microfiche

In situair spaging (IAS) involves injecting air into an aquifer to treat trapped contaminant sources, remediate disselved con
taminantplumes, and mitigate dissolved contaminant plume migration. The injected air also provides a source of oxygen for aero
bic biodegradation of contaminants. Although the principle of the technology is simple, the practical aspects of effectively
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monitoringand optimizingdAS systems remain problematic. Conventional monitoring approaches generally focus on assessing
theair distribution within the aquifeiThere is a need, howeyé&sr methodgo measure mass transfer or treatment rates at points
within thetarget treatment zone in order to monitor the systqmetformance. The goal of this research was to develop diagnostic
toolsfor quantifying mass transfer rates during IAS operation. Experiments have focused on two alternatives: (a) a push-pull test
using a multi-component tracer solution, and (b) a continuous ground water pumping test couptgdatiity sulfur hexafluo

ride through the air injection well. The multi-component tracer solution was developed and tested under controlled experimental
conditionsin a three-dimensional tank. Both the multitracer solution and the continuous pumping SF6 test were field tested at the
U.S.Navy National €st Site at Port Hueneme, California. The three-dimensional tank anddtelihdicate that the diagnostic

tools are appropriate for assessing mass transfer at IAS sie®xygen transfer rates, one indicatmtygen consumption and
oneindicating oxygen delivenhave been derived from the tracer test data.

DTIC
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